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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: CT 00260

Name of Dam: . Wasel Reservoir Dam

Town: Berlin

County and State: Hartford County, Connecticut
Stream: Qff-stream

Date of Inspection: 24 October 1978

BRIEF ASSESSMENT

Wasel Reservoir Dam is a zomed earth embankment about 350 ft.
long with a maximum height of about 80 ft. and a crest width of
20 £t. It is located at the north end of the reservoir. The
dike at the south end is of similar construction, about 1,400 ft.
long, with a maximum height of 50 ft. The spillway is located at
the left abutment of the main dam, consisting of a 10 ft. wide
channel cut through the rock formation around the left end of the
dam, and a 2 ft. high concrete control sill with its crest 8 ft.
below the crest of the dam. The outlet tower near the left
abutment has three 30-in. dia. inlets at varying levels and a
30-in. dia. outlet leading to the filter plant below Shuttle
Meadows Resgervoir.

Wasel Reservoir is utilized as a water storage facility by the
City of Wew Britain. It is about 4,000 ft. long and has 3
surface at normal storage of 103 acres. The drainage area is
0.38 sq. mile and the maximum storage at top of dam is

3,600 acre-ft. The dam is thus classified as intermediate in
size, Because failure of either the dam or the dike could
damage some homes, including a densely developed part of

New Britain, commercial establishments and roads, the dam

has been classified as having a high hazard potential.

The dam appears to be in good condition. The spiliway is
adequate to pass the full PMF test flood without overtopping
the dam. The south dike also appears to be in good conditien.
Seepage at the downstyeam toe of the dike was noted, as was a
wet area of undetermined cause downstream of the dike at the
right abutment.

Within two yvears of receipt of the Phase I Inspection Report,
the owner, the City of New Britain, should retain the services
of a registered professional engineer and implement the
results of his evaluation of the cause of the south dike
seepage and wet area.
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The owner should also implement the following measures:

(1) Lkeep brush growth cut on the downstream slopes of both
embankments; (2) inspect ocutlet and flap valves at the dike

for possible leakage; (3) monitor seepage at the south dike
periodically during periods of high reservoir level and at

least once a yvear; (4) clear tree and brush growth from the
spillway channel; (5) continue the annual technical inspections
required by the State as a condition of the issue of a certificate
of approval of comnstruction; (6) develop a formal surveillance
and flood warning plan; and (7) repair the access roads on the
crests of the dam and dike.

Peter B. Pyson Frederick Esper 4
Project Mgnager Vice President

FREDERICK

ESPER
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This Phase I Inspection Report on Wasel Reservoir has been reviewed by
the undersigned Review Board members. In our opinion, the reported
findings, conclusions, and recommendations are consistent with the
Recommended Guidelines for Safety ‘Inspection of Dams, and with good
engineering judgment and practice, and is hereby submitted for
approval.

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineering Division

FRED J. RAVENS, JR., Member
Chief, Design Branch
Engineering Division

SAUL COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safetvy Inspection of Dams, for Phase 1 Investigatiomns.
Copies of these guidelines may be obtained from the Office of Chief
of Engineers, Washington, D.C. 20314. The purpose of a Phase I
Investigation is to identify expeditiously those dams which may pose
hazards to human life or property. The assessment of the general
condition of the dam is based upon available data and visual inspec—
tions. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computa-
tional evaluations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for such
studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at
the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal locad on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating envirconment of the structure.

It is important to mnote that the condition of a dam depends on numer-
ous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition
of the dam at some point in the future. Only through continued care
and inspection can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic amalyses. In accordance with the established Guide-
lines, the Spillway Test Flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm
runoff), or fractions thereof. Because of the magnitude and rarity
of such a storm event, a finding that a spillway will not pass the
test flood should not be interpreted as necessarily posing a highly
inadequate condition. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage
potential.
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OVERVIEW PHOTOS'

Overview from left abutment
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PHASE I INSPECTION REPORT
WASEL RESERVOIR DAM  CT 00260

SECTION 1 - PROJECT INFORMATION

1.} General

a.

Authority

Public Law 92-367, August 8, 1972, authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a
national program of dam inspection throughout the United
States. The New England Division of the Corps of Engineers
has been assigned the responsibility of supervising the
inspection of dams within the New England Region. Louis
Berger & Associates, Inc. has been retained by the New
England Division to inspect and report on selected dams in
the State of Connecticut. Authorization and notice to
proceed was issued to Louils Berger & Associates, Inc. under
a letter of 24 August 1978 from Ralph T. Garver, Colonel,
Corps of Engineers. Contract No. DACW33-78-C~0371 has been
assigned by the Corps of Engineers for this work.

Purpose

1. Perform technical inspection and evaluation of nen-
Faderal dams to identify conditions which threaten the
public safety and thus permit correction in a timely
manner by non-Federal interests.

2. Encourage and assist the States to initiate quickly
effective dam safety programs for non-Federal dams.

3. To update, verify and complete the National Inventory
of Dams. .

1.2 Description of Project

a.

Location

Wasel Reservoir is located in Hartford County about 3 miles
southwest of the City of New Britain in Central Connecticut.
The reservoir is an off-channel facility within the drainage
basin of the Connecticut River, situated in a wide saddle
area near Ragged Mountain, such that releases to the north
would spill into Shuttle Meadow Reservoir about % mile



downhill, and drainage to the south would spill into Hart
Ponds about 1% miles downhill. The water level in Wasel

- Reservoir is at elevation 512 MSL. The levels of Shuttle
Meadow and Hart Ponds are elevations 373 and 198,
respectively. The reservoir is utilized as a storage
facility for the municipal water supply of the City of
New Britain.

b. Description of Dam and Appurtenances

1.

Main Dam and Dike

The main dam is located at the north end of the
reservolr at a point where the saddle area is confined
between steep rock abutments about 350 ft. apart. The
base of this dam is at approximately elevation 440 or
about 35 ft. lower than thatr at the saddle dike located
to the south. The main dam is a zoned embankment with
an impervious core and two pervious outer shells. The
crest width of the dam 1is 20 ft., and the upstream slope
is 2% to 1 and the downstream slope is 2 to 1. The
maximum height of the dam from crest to natural ground
level is about 80 ft. Deep stripping at the valley
section was to depths up to 20 ft., such that the maxi-
mum height of the dam from lowest foundation is approxi-
mately 100 ft£, The dam is about 350 ft. long and
contacts almost vertical rock abutment faces.

Cutoff trenches up to 30 £t. beyond the abutment faces
were indicated on the design drawings. However, the
exact limits of these trenches are not known. Through
the central portion of the dam it is not known whether
the cutoff trench was carried to bedrock. There is
evidence of grouting in the right or easterly abutment.
An extensive grout program was conducted in this area
and a total of 28 holes were drilled and grouted.
Approximately 1,800 lin. ft. of drill holes and

617 cu. ft. of grout were used. Therefore, the unit
grout take was about 0.34 bags of cement per lin. ft.
of drill hole. The grout program was well documented
and appears to have been reasonably well done and
successful.

‘A toe drainage system was incorporated in the downstream

shell zone of the main dam as shown on the as-built
construction drawings (Appendix B). The system consists
of a 6-in. cast iron perforated pipe with a 6é-in. cast
iron pipe ocutlet to a manhole. The perforated pipe is
surrounded with 3 filter layers varying from fine to
coarse sand to small rock and then 1 to 6 in. rock. The
drainage system is well filtered and appears to be a
good design.



The dike closes the southern end of a saddle area
located at the south end of the original Panther Swamp,

immediately before the saddle drops off toward Hart
Ponds. The valley width at top of dam level at this

site is about 1,400 ft. with the valley -floor at Panther
Swamp level elevdtion 475. The dam from natural ground
level is about 50 ft. high. A wide cutoff trench was
indicated to be carried below ground level, but its
extent was to be determined during construction. The
exact depth of the cutoff trench is not known. However,
it is not believed that a cutoff trench was carried to
‘bedrock.

The dike is a zoned earthfill dam with compacted
impervious earth core and semi-pervious outer shells.
According to some correspondence during the construction
period, the material used for the dike was a weathered
shale material which was well graded gravel through clay
sizes. When compacted, it is highly impervious. Indi-
cations are that the dike was well compacted. Top width
of the south dike is 20 ft. and both the upstream and
downstream slopes are 2% to 1. A 10 ft. wide berm is
also provided on the downstream slope about 24 ft.

below the crest of dam. The upstream slope of the dike
is covered with riprap and the downstream slope has sod.
There is a drainage system located at berm level on the
downstream slope so that runoff onto the downstream face
ig collected into some small catch basins and then dis-—
charged at the toe of dam. The south dike alsc had an
extensive toe drainage system. The toe drainage system
consisted of a 6-in. perforated cast iron pipe running
essentially parallel tc the crest of dam with two 6-in.
cast iron drains carried to manholes located near the
toe of slope at two different locations. The perforated
pipe is surrounded by a filter system consisting of 3
layers. The outer layer is a fine to coarse sand. The
middle layer is a graded gravel, gquarter inch to 3 in.
The inner layer is 3/4 in. stome. Each layer is
approximately 12 in. thick.

The dike alignment is carried across the valley from the
right abutment for a distance of 1,000 ft. to a knoll on
the left side. At that point the dam turns upstream
about 30 deg. to contact the left abutment about

400 ft. away. The extreme left 100 ft. portion of the
dike was constructed with the top of the embankment

one ft. lower than the crest of the main dam and dike.
It is presumed .that this was intended as an emergency
spillway.



Spillway

The spillway for Wasel Dam is located at the left abut-
ment of the main dam and consists of a channel cut
through the rock formation around the lefr end of the
dam. The channel fleor is 10 ft. below the crest of

the dam, has a 10 ft. bottom width and steep side slopes
on a 1 horizontal to 6 vertical batter. The rock
through which the channel was cut is hard and competent
and was not lined with concrete.

The spillway channel entrance is about 40 ft. upstream
from the dam centerline. The chamnel is carried roughly
parallel with the dam axis for about 100 ft. into the
abutment, where it turns abruptly about 90 deg. down-
stream and continues to daylight into a draw about

130 ft. downstream from the dam centerline. A 2 ft.
high concrete control sill, placed with its crest 8 ft.
below the level of the top of the dam, acts to regulate
outflows. from the reservoir. A concrete bridge is
provided where the access roadway for the dam crosses
the spillway channel.

Qutlets

The main outlet is located at the main, north dam,
where a 16 ft. dia. buried outlet tower is located just
upstream from the dam crest near the left abutment. A
30~in. dia. low level inlet pipe and two 30-in. inlet
pipes at higher selective levels empty into the wet
well shaft, each controlled by a 30 in. sluice gate at
the end of the pipe and operated from the top of the
shaft. A 30~in. dia. outlet pipe takes off from the
bottom of the shaft, leading to the filter plant below
Shuttle Meadows reservoir. A blowoff valve is located
in this line about 1,000 ft. downstream from the Wasel
Dam, for releasing bypass flows from the reservoir.

A 30-in. sluice gate mounted at the inlet to the outlet
pipe serves as a c¢losure control.

A 6-in. auxiliary outlet pipe is located at the south
dike. This outlet is controlled by a valve installed
in a wet well shaft, into which a planned future 16-in.
dia. pump line from Hart Ponds is to empty. This
outlet is now in disuse.



S8ize Classification

The Wasel Dam is about 80 ft. high, impounding a storage
of 2,700 acre-ft. to spillway crest level, a maximum of
about 3,100 acre-ft. to top of surcharge head, and

3,600 acre-ft. to top of dam. In accordance with size
and capacity criteria promulgated in the Recommended
Guidelines for Safety Inspection of Dams, the project

is categorized in the intermediate classification.

Hazard Classification

A breach failure of the main dam at Wasel Reservoir would
release water down the small stream channel leading to
Shuttle Meadow Reservoir to the north. However, since the
stream channel is not well defined along the hillside
leading to the lower reserveir, it would be possible for
large flows to overflow the hillside and spill into the
valley to the east. This valley is not well defined until
it reaches Willow Creek about 1% miles distant, and-it
would be possible to pond the major spillage from the
hillside onto a broad area upstream from the Willow Creek
channel. Pondage depths of about 30 ft. (or up to eleva-
tion 184) could accumulate in a densely inhabited area of
south New Britain.

A breach failure of the south dike would release water
down a small stream channel leading to Hart Ponds and
thence dowm the Mattabesset River which gkirtg the south
side of Kensington. There are recent housing developments
east of Hart Ponds. ' C

It would be expected that there would be danger of some

- homes being affected with a possibility of loss of life

and appreciable economic loss. Consequently, Wasel
Reservoir Dam has been classified as having high hazard
potential in accordance with the Recommended Guidelines
for the Safety Inspection of Dams.

Ownership

The dam is owned by the Board of Water Commissioners, City
of New Britain, Connecticut,



Operator

Mr. John A. McManus
Director of Water Supply
City of New Britain

1000 Shuttle Meadow Avenue
New Britain, CT 06052

Telephone: (203) 224-2491, Ext. 236
Purpose of Dam

The Wasel Dam project was constructed by the Board of

Water Commissioners, City of New Britain. The reservoir

is operated in conjunction with the Shuttle Meadow

reservoir and other facilities for water supply for the
City of New Britain. Since the inflow and yield from the
Wasel Reservoir drainage basin is small, the operating plan
uses available storage space in Wasel by pumping any surplus
water from Shuttle Meadow  Reservoir and collection system.
It is planned ultimately to pump also from Hart Ponds with

a similar arrangement.

Design and Construction History

The Wasel Reservoir Dam and appurtenances were designed by
Malcolm Pirnie Engineers, New York, on behalf of the Board
of Water Commissioners, City of New Britain. The State of
Connecticut, Water Resources Commission, issued a construc-
tion permit on March 26, 1965, and a certificate of approval
of the work on June 20, 1967. A. J. Macchi, Engineers, of
Hartford were retained by the Water Resources Commission to
inspect the work on behalf of the State. The contractor

was Angelo Tomasso of New Britain.

According to correspondence in the files of the CT Depart-
ment of Environmental Protection, the State's consultant
expressed an opinion that the material forming the outer
parts of the dike (shown on the drawings in Appendix B as
"Class B Fill") was of a very impervious nature and
unsuitable for uyse in the downstream segment. His concern
centered arcund the hypothesis that under conditions of

a deep frost, the surface could be sealed off and a
hydrostatic head built up within the section, leading to
possible sloughing of the dowmstream face. The consulting
firm of Mueser, Rutledge, Wentworth and Johnston was called
in to review the design and construction, and on March 8,
1966, they issued a report (Appendix B). This report



indicates general satisfaction with the design and
construction but recommends periodic inspection of the
toe of the embankment for possible softening and slough-~
ing, with installation of a sand and gravel filter layer
on the slope if needed. ‘

It is noted that the State's consultant recommended that
approval of construction be made conditional upon an
annual inspection being made each spring by a competent
engineer. Copies of reports dated May 7, 1968, by the
design engineers and May 8, 1968, by the State's consultant
are included in Appendix B. Both recorded wet areas in
the vicinity of the downstream toe of the dike. A report
dated April 4, 1973, by Macchi & Hoffman, Engineers,
records that there was no evidence of sloughing of the
downstream face of the dike, It appears that up to now
it has not been deemed necessary to install a drainage
layer on the downstream slope. ¥No other inspection
reports have been recovered.

Normal Operational Procedure

Operators are on duty arcund the clock at the filter
plant below Shuttle Meadow Reservoir and are available to
periodically check the reservoir conditions at Wasel.
Outlet gate operation at Wasel Dam is not a day-to-day
procedure.

1.3 Pertinent Data

E-

b.

Drainage Area

The drainage area contributing to the Wasel Reservoeir con-
sists principally of the hillsides on each side and the
reservoir area proper, which encompass a total of 246 acres
(0.38 sq.mi.). The surface area of the lake at normal storage
level is 103 acres, or 42 percent of the total drainage
basin. PRunoff from rainfall on the adjeining areas to the
lake would be rapid.

Discharge at Damsite
1. Outlet works conduit

Discharge from Wasel Reservoir is provided by a

single 30-in. dia. outlet pipe leading to the Shuttle
Meadow filter plant, with a bypass blowoff placed in
the line about 1,000 ft. below the dam. The invert
elevation of the outlet pipe at the dam is at about

the level of the hottom of the reservoir, elevation 440.



Maxipum Flood at Damsite

Since the Wasel Reservoir is constructed as an .
off~stream facility in the area which forms a divide
between two drainage basins, no flows of consequence
have been recorded.

Ungated Spillway Capacity

The spillway at Wasel Dam is an ungated structure.

The total spillway capacity at top of dam elevation is
about 820 cfs.

Total Spillway Capacity at Maximum Pool Elevation

The discharge for a maximum flood event is computed at

275 cfs. at a 3.7 £t. surcharge over the spillway
crest.

Elevations (ft. above MSL)

(S RV -
e - - L)

«

Top of dam -~ 520.0

Maximum pool design surcharge - 516.0

Spillway crest - 512.0

Upstream portal invert diversion tunnel - 440.25
Streambed at centerline of dam - 439

Reservoir Length (ft.)

1.
2.

Length at maximum pool - % 4,000
Length at normal storage pool - T 4,000

Reservoir Storage (acre-feet)

1.
2.
3.

At normal storage pool - 2,700
At design surcharge - 3,070
At top of dam - 3,588

Reservoir Surface (acres)

1.
2.

3.

Top of dam -~ 120
Maximum pool - 110
Spillway crest — 103



Main Dam

1. Type - zoned earthfill

2. Length - 380 ft.

3. Structural height - 100 ft.

4. Hydraulic height - 80 ft.

5. Top width - 20 ft.

6. Side slopes - 2% to 1 upstream; 2 te 1 downstream

7. Zoning - compactéed Class "A" fill on 0.6 to 1 slopes;
compacted Class "B" outer shells

8. Cutoff into rock abutments not a certailaty; wide
foundation cutoff up to 20 ft. deep, contact with
foundation bedrock improbable.

9. Grout curtain at east abutment bedrock. Approximately
1,800 lin. ft. of grout holes and 617 cu. ft. of grout
were used.

[s ARV, I VRIS B )

South Dike
Type - zcned earthfill
Length - 1,400 ft.
Height - 50 ft,
Top Width - 20 ft.
Side slopes - 2% to 1 upstream and downstream
Zoning - compacted Class "A" £1i1l to 0.6 to 1 slopes;

compacted class "B" outer shells

7. Shallow wide cutoff into foundationj; depth unknown.
Contact with bedrock improbable.

8. Wo grout curtain indicated

Spillway

1. Type - unlined channel in rock

2. Length of weir - 10 ft.

3. Crest elevation - 512 MSL

4, Ungated

5. Upstream channel ~ unlined in rock cut

6. Downstream channel - unlined in rock cut

7. General -~ 2 ft. high control sill at elevation 512

Regulating outlets
The outlet installations are described in Section 1.2b.

1. Invert - Elevation 440.25

2. 8Size - 30-in. dia. R.C. pipe

3. Control mechanism -~ 30-in. sluice gate 4t entrance;
30-in. gate valve blowoff in 30-in. pressure line to
filter plant



2.1

2.2

2.3

SECTION 2 -~ ENGINEERING DATA

‘Desgign

The Wasel Reservoir Dam and appurtenances were designed by
Malcolm Pirnie Engineers of New York City and are on file at
the offices of the Director of Water Supply, City of New

‘Britain. The drawings show complete details of the designs

and layout (Appendix B). Some details such as cutoff excavation
depths were specified to be by direction of the construction
engineer and documentation of actual depths has not been found.
Detailed records of grouting of the east abutment bedrock,
however, were found and reviewed.

Construction

The dam and appurtenances were constructed in 1965-66 by
contract under the supervision of the design engineers. The
contractor was Angelo Tomasso of New Britain. A. J. Macchi,
Engineers, inspected the work on behalf of the State Water
Resources Commission. The State issued a certificate of
approval of the work on June 20, 1967, A letter transmitting
the certificate indicated that an annual inspection should be
made each spring by a competent engineer.

Correspondence in the files of the CT Department of Environ-
mental Protection indicates that construction was generally
performed in an acceptable manner. The State's consultant
expressed concern about possible sloughing of the downstream
face of the dike due to the impervious nature of the fill
material. There is no visual evidence of any such sloughing
to date.

Operatiaon

No specific operation data or operation and maintenance manuals
have been igsued, either by the design engineers or by the
operating agency. Operation of the reservoir is a responsi-
bility of the Director of Water Supply, City of New Britain.

10



2.4

a.

C.

Evaluation

Availability

The original plans, correspondence concerning construction
of the dam and appurtenances; previous inspection reports
and the visual observations of the inspection team form the
basis for the iInformation presented in this report.

Adequacy

The lack of in-depth data, such as shear strengths of the
embankment materials, precludes a definitive review and
assesgment of this dam. The evaluation is based primarily
on visual inspection and engineering judgment, while taking
into account the past performance of the dam.

Validity
The validity of the engineering data acquired covering the

main dam and south dike is considered acceptable and is not
challenged.

il



SECTION 3 - VISUAL INSPECTION

3.1 Findings

2.

General

The visual inspection of Wasel Reservoir Dam took place on
24 October 1978, Both the main dam and north dike appear
to be in good condition. Built 13 years ago, the facility
appears to have been well designed and constructed. There
was no evidence of any major maintenance problems.

Dam and Dike

1.

Main Dam

There are massive bedrock outcrops well exposed on both
the right and left abutments of the main dam (see over-
view photos). The rock is a vertically jointed basalt.
There is one massive overhang of bedrock on the right
abutment located at about a third of the way down

the downstream slope. While a portion of this rock
mass could fall, perhaps several hundred cu. yds. in
extent, it would probably not endanger the safety of
the dam.

The horizontal and vertical aligoment and the condition
of the crest of the dam are good. There is a paved
road at the top of the dam about 10 ft. wide which
shows some signs of minor deterioration. Appendix C,
Phote No. 1, is a general view of the dowmstream slope
of the dam. Note the generally good condition of the
dumped rock face of the dam. There is some minor

brush growth, generally not exceeding about 8 ft. high,
on the dovmstream slope from the toe up to about the
1/3 point.

There is a small shallow pond perhaps 100 ft. wide and
200 ft. long located about 200 ft. from the toe of the
dovnstream slope (Appendix C, Photo Ne. 2). This pond
is believed to be a low area in the topography where
the seepage from the dam collects. The manhole located
near the left abutment was opened and inspected
(Appendix C, Photo No. 3). The manhole sticks up out
of the ground about 18 in. and has a total depth of
about 10 ft. The water in the manhole was about 6 ft.
deep but the directicn of flow could not be determined.
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There is a 30-in. dia. reinforced concrete pipe
emanating from a headwall located about 1,000 ft.
from the dowmstream toe of the dam. This is
believed to be the blowoff from the water supply
outlet from the reservoir.

Near the left abutment there is a spillway channel
cut into the rock which then takes a right angle bend,
goes under a little bridge and heads on downstream to
intersect a natural drainage gully. The concrete
spillway control is in this channel (Appendix C,

Photo Nos. &4 & 5).

Generally the rock riprap on the upstream slope is
in excellent condition with no evidence of movement or
potholes. There is some minor brush growth on the
slope. There is a depressed area noticeable in the
upstream slope located approximately 50 ft. from the
right abutment. The shape of the sag is probably

50 ft. across, 50 ft. down the slope and perhaps

3 or 4 ft. deep. It is not apparent whether it was
built this way or results from settlement; however,
it is probably not due to settlement because there
is no evidence of any cracking or settlement at the
crest of the dam.

South Dike

The south dike of Wasel Reservoilr was also viewed
(Appendix C, Photo No. 6). The alignment, both
horizontal and vertical, is good and the crest of
the dike is in good condition. The bituminous
pavement of the crest i1s in fair to poor condition.
The riprap on the upstream slope of the dike is in
excellent condition. The downstream slope is also
in excellent condition. It is a grass slope with

a berm about two-thirds of the way down, with no
evidence of any bulges or movement of the slope.

The lower portion of the downstream slope below

the berm is covered with light brush growth. As
one proceeds from the right abutment towards the
left abutment, the dike takes a bend in the upstream
direction about two-thirds of the way across the
length of the dike. Just to the left of where this
bend occurs, there is an outlet for a toe drain and
a concrete manhole measuring about 6 ft. wide and

4 ft. deep. The outlet pipe from this manhole is a
cast irom pipe and some minor seepage of approximately
1l or 2 gallons a minute was observed. The water was
clean and clear.

13



There are scme catch basins located at the berm level
on the downstream slope which were noted to be dry

at the time of the inspection. A second toe drain
discharge located closer to the right abutment was
also inspected. This is a reinforced concrete square
manhole with a rim on it and the water just at the toe
of this was observed to .be clear. No evidence of
springs or major seepage was noted along the dowm-
stream slope. There is a wet area right at the toe
of embankment near the manhole which is about 6 ft.
wide and perhaps 20 ft. long. The total visible
seepage emanating from this point is probably of the
order of 10 gallons a minute and the seepage is clear,
clean water,

With the exception of the two seepage points previously
noted, there is no evidence of seepage along the
downstream toe below the berm level for most of the
length of the dike. However, there is a marshy area

at the downstream toe of the berm on the downstream
slope, from a point about 300 ft. from the right
abutment and covering an area approximately 300 ft.
long and 100 ft. wide. The toe of the downstream
slope below the berm is wet through this whole area,
but the water source which maintains this wet area

was not evident. The reserveir level was down about

11 ft. below normal, such that foundation seepage would
be reduced, if that is the cause of the high water
table. Another possible source which may maintain

the wet area is leakage either from the 6 in. dia.
outlet or from the 1l6-in. dia. pump line stub leading
from the outlet tower. It was not possible during

the inspection to investigate this latter premise.

Appurtenant Structures

The spillway channel is unlined but the rock cut in the
channel is stable and should not be of particular concern
in regard to ravelling or rock falls. Some brush and tree
growth has established itself in the channel, which might
best be grubbed out (Appendix C, Photo No. 5).

The outlet gates at the main dam were not operated during
the inspection, but according to Water Supply Department
staff the gates and valves function properly. The outlet
valve and flap valve installed in the shaft at the dike
should be inspected for possible leakage to determine
whether that is the source of water which maintains the
swampy area at the toe of the dike at the right abutment.

14



3.2

Reservoir Area

The reservoir at the north end is confined between

nearly vertical rock abutments which rise to about 50 ft.
above the top of dam on the right side and to over 100 ft.
above on the left side. The rock 1s quite massive but
columnar jointed, and rock falls into the reservoir or other
displacement towards the dam are a possibility.

The reservoir shoreline along the southern end of the
reservoir is of much flatter slopes and appears to be
quite stable, with no evidence of sloughing into the
resarvoir.

Downstream Channel

The valley below the main dam to the north into which
spillway releases would discharge is about 300 ft.

wide and quite swampy, with no well defined stream.
Where the stream becomes defined and turns to flow into
Shuttle Meadow Reservoir, it is perched along the slope
of a rather steep hillside. If large outflows were to
igssue through the spillway it is possible that the
small stream bank could be overtopped on the downhill
side, in which instance the flows would be bypassed
directly into the valley into a residential area to

the east. Because of heavy undergrowth and lack of
detailed topography, the exact condition along the
stream channel could not be evaluated.

Evaluation

The visual inspection of the main dam and dike revealed

sufficient information to permit an assessment to be made
of those features affecting the safety and stability of
the structure. The main dam, dike and appurtenant works
are judged to be in good condition.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

4.2

4.3

4.4

The Wasel Dam facility is operated by personnel of the New
Britain Water Department, who are stationed at the filter
Plant about 1% miles below the dam. Reservoir operation
entails mainly the release of stored water from the reservoir
to augment that from Shuttle Meadow Reservoir as water supply
needs warrant. The outlet from Wasel Reservoir to the filter
plant is a pressure pipe with valves at the outlet of the pipe,
such that day-to-day regulation of the gates at the dam is

not needed. No documented operating procedures have been
prepared.

Maintenance of Dam and ﬁike

At the main dam, except for periodic cutting of brush and tree
growths on the slopes of the dam, little maintenance is
required. The area surrounding the dam is periodically
patrolled for vandalism and damage but no untoward incidents
have been experienced to date.

At the south dike, the downstream sodded slope and the sodded
upper portion of upstream slope are kept mowed and presents an
attractive appearance. The area adjacent to the right abutment
of the dike has been dedicated as a public park, and periocdic
vandalism to a memorial area has occurred. Except for trash
and beer bottles found in the outlet tower chamber on the dike,
no other evidences of vandalism were observed.

No documented maintenance instructions have been prepared.

Maintenance of Operating Facilities

Fxcept for the housekeeping maintenance noted above, no
specific maintenance program is in effect. It is presumed
that some maintenance to the gates and valves has been
performed in the past to keep the mechanisms operative.

Warning System

No warning system is in effect at Wasel Reservoir Dam.

16



4.5

Evaluation

The Wasel Regervoir facility is of recent construction with
simple operating devices and, as such, requires no detailed
operating procedures. Maintenance involves periodic growth
removal from the dam and surveillance regarding seeps,
slope damage, animal burrows, etc. Inspection observations
noted that the facility appears to be well maintained.

17



SECTION 5 ~ HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a.

Design Data

Hydrologic characteristics of Wasel Reservoir Dam, its
drainage area and downstream area were evaluated in
accordance with criteria presented in the Recommended
Guidelines for Safety Inspection of Dams. As indicated in

Section 1.2, paragraphs c¢ & d of this report, Wasel
Reserveir Dam has been accorded an intermediate classifi-
cation with a high hazard potential rating. Consequently,
the test flood selected to evaluate the adequacy of the
dam was a full PMF event.

Figure 1, Sheet D-1, in Appendix D shows the area-capacity
curves for the Wasel Reservoir, as computed by the design
engineer. An acre-foot scale has been added to facilitate
relating the area in acres to the capacity in acre-feet.

For the purpose of determining potential runcff from
the 246 acre drainage area, the inflow flood hydrograph
prepared by the design engineer is included in this
report in Appendix D as Figure 2, Sheet D-2, The
hydrograph is based on a 24-~hour PMP of 28.5 in.,
peaking at about the 8th hour of the rainfall storm,

at about 1,280 cfs. (see Sheets D-3 and 4, Appendix D).
The total volume of the storm inflow would approximate
575 acre-ft.

According to that shown on Figure 2, Appendix D, the
routing of the above PMP inflow flood through the
reservoir and spillway results in a maximum spillway
outflow of about 275 cfs. at reservoir surcharge
head of 4.0 ft., to elevation 516.0. With top of
dam at elevation 520, freeboards of 8 ft. over
normal storage and 4.0 ft. over maximum surcharge
storage would be realized. It is thus apparent

that a threat of overtopping of the dam would not

be possible.
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Experience Data

It appears that no ocutflows have spilled from the
reservoilr since the dam was built.

According to the records of the Water Department, the
rainfall during the 1955 flood was as follows:

1st 24 hours 0.89 in.
2nd 24 hours 7.75 in.
3rd 24 hours '0.56 in.
Total in

72 hours 9.20 in.

Visual Observations

The reservoir was at a level about 11 ft. below spillway
crest at the time of the ingpection. Since the spillway
has never operated, no scour chammel has been eroded below

" the spillway.

Overtopping Potential

As noted in Section 5.la, the maximum surcharge head
resulting from the routing of a PMF would reach 4.0 ft.,
leaving a freeboard to top of dam of 4.0 ft.; and to the
top of the 100 ft. low area of the dike of 3.0 ft. On
this basis, the threat of an overtopping of the dam
and/or dike owing to a maximum flood event would not
materialize.

Drawdown Capacity

Drawdown of the reservoir is possible by releases through
the outlet at the main dam and in an emergency through
the outlet pipes and pump line inlet at the south dike.
Figure 3, Sheet D=7, in Appendix D shows discharge
capacities of the 30 in. dia. outlet at the main dam and
of the 6 in. dia. drain and 16 in. dia. pump line leading
from the outlet tower at the dike. 1In the event that the
reservoir was to he evacuated, with the outlets at the
main dam and at the dike fully open, it is estimated that
more than 20 days would be required to empty the reservoir,
Figure 4, Sheet D-9, shows a reservoir level versus time
curve for such an emptying.
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Downstream Hazard

Breaching of theé main dam or south dike by overtopping

is most unlikely, as noted in Section 5.1d, but a breach
because of structural failure of the dam or dike by piping
or sloughing could occur, A breach from that cause
would be similar to that from an overtopping and the
"rule of thumb" criteria suggested in the NED March 1978
Guidance Report would be applicable. For a 100 ft.

wide sudden breach failure washing out to the base of the
main dam, a release up to 100,000 cfs. could empty into
the downstream valley; a 50 ft. breach failure would
release up to 50,000 cfs. On the basis of a 50 ft.
breach, plotted on Figure 5, Sheet D-~11, are curves
showing discharge and reservoir elevation versus

emptying time.

At the dike a 50 ft. breach failure would release up

to 23,000 cfs. Plotted on Figure 6, Sheet D-13, are
curves showing discharge and reservoir elevation versus
emptying time for a 50 ft. breach at the dike.

The areas which could be flooded by a breach failure

of either the main dam or south dike are delineated on
a map, Figure 7, Sheet D-15, in Appendix D. For a
breach of the dam, pondage depths of about 30 ft. could
accumulate in south New Britain. For a breach of the
dike, homes east of Harts Pond would be affected.

20



SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a.

Visual Observations

The field investigations of the main earth embankment and
dike revealed no significant displacements or distress
which would warrant the preparation of slope stability
computations based on assumed soil properties and engineer-
ing factors. Both the main dam embankment and the south
dike are in good condition. However, several items re-
quiring maintenance or continued observation are evident,
as follows:

1. Minor brush growth on the lower one-third of the
dowmstrean slope of the main embankment should be
cut on a regular basis. Brush growth on the lower
portion of the downstream slope of the dike should
also be cut.

2. The roadway surface on the south dike has deteriorated.
If continued vehicular traffic is contemplated, the
pavement should be replaced. However, the lack of
pavement does not endanger the stability of the dike,

3. The seepage at the downstream toe of the south dike
should continue to be monitored for quantity and
clarity on a yearly basis.

4, The wet area downstream of the toe of slope at the
right abutment of the dike should be studied to
determine the cause and whether the use of drainage
ditches and/or trenches is feasible. Test borings
and groundwater monitoring might be required for such
a study. However, a definitive recommendation is
beyond the scope of this report.

Design and Construction Data

"As built" plans for the dam and dike were reviewed.
However, since shear strength data of the embankment
material and foundatiom were not available, a detailed
stability analysis was not deemed worthwhile. The
design of the dam and dike appeared generally consistent
with good earth dam embankment design practice.
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Operating Records

The Water Supply Department records the elevation of water
in the reservoir on a daily basis.

Post Construction Changes

The results of the field inspection and a check of the
available records produced no evidence of changes which
might impair stability of the dam or dike.

Seismic Stability

The dam is located in Seismic Zone No. 2 and, in accordance

with recommended Phase I guidelines, does not warrant
seismic analyses.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

7.] Dam Assessment

7.2

a,

Condition

On the basis of the Phage I visual examination, Wasel
Reservoir Dam appears to be in good condition and
functioning as intended by the designer. The deficiencies
revealed are not of major concern, but tend to indicate
that a small amount of additional routine maintenance is
required. The spillway capacity is adequate to pass the
test flood without overtopping the dam.

There is some seepage and a wet area downstream of the

south dike. From the records it appears that this
condition has existed since the reservoir was first put
into service about ten years ago.

Adequacy of Information
The information recovered is considered adequate for the
purpose of making an assessment of the performance of the

dam.

Urgency

" The recommendations and remedial measures enumerated below
-should be implemented by the owner within two

years after receipt of the Phase I Inspection Report.
Need for Additional Investigation

The only significant potential problem identified from
the visual inspection is the seepage at the downstream
toe of the south dike and the wet area downstream of the
toe of slope at the right abutment. This should be
investigated by a competent registered professional
engineer. If proved necessary, remedial works to rectify
matters should be designed or specified,

Recommendaticons

It is recommended that the owner should retain the services of
a competent registered professional engineer to make investiga-
tions, studies, and, if proved necessary, design remedial works
to rectify the seepage and wet area downstream of the toe of
the south dike.
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7.3 Remedial Measures

a. Operation and Maintenance Procedures

1.

7.

Minor brush growth on the downstream slopes of
both the main dam and south dike should be cut on
a regular basis.

The outlet wvalve and flap valve installed at the

dike should be inspected for possible leakage.

The seepage at the downstream toe of the south
dike should be monitored during pericds of high
reservoir level and at least once a year.

The rree and brush growth in the spilliway channel
should be removed and the channel kept clear of
debris.

The annual inspections each spring required by
the State should be continued.

A formal surveillance, flood warning and emergency
evacuation plan should be developed.

The dam and dike access roads should be repaired
and given a surface treatment periodically.

7.4 Alternatives

There are no practical alternatives to the above recommendations.
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APPENDIX A

VISUAL INSPECTION CHECKLIST



VISUAL INSPECTION
PHASE 1

Idéntification No. 00260 Name of Dam: Wasel Reservoir Dam
Date of Inspection: 24 Qctober 1978

Weather: clear Temperature: 50°F

Pool Elevation at Time of Inspection: 501 MSL

Tailwater Elevation at Time of Inspection: Not applicable

INSPECTION PERSONNEL

Pasquale E. Corsetti Louis Berger & Assoc., Inc. Acting Proj.Mgr.

Carl J. Hoffman Louis Berger & Assoc., Inc. Hydraulics,

Structures
Thomas C. Chapter Louls Berger & Assoc., Inc. Hydrology, Soils
William S. Zoino Goldberg Zoino Dunnicliff Soils

& Assoc., Inc. :

OWNER'S REPRESENTATIVE

John A. McManus City of ¥ew Britain Director of
Water Supply

*



VISUAL INSPECTION CHECKLIST

Identification No. 00260 Name of Dam: Wasel Reservoir Dam Sheet 1

V1ISUAL EXAMINATION OF

OBSERVATIONS AND REMARKS

EMBANKMENT
Vertical alignment and movement

No movement evident at dam or dike.

Horizontal alignment and movement

No movement evident at dam or dike. Dam has
gully in upstream slope near crest 50 ft. from
right abutment (50' x 50' x 3'").

Unusual movement or cracking at or near the toe

None evident at dam oxr dike.

Surface cracks

Minor cracks in asphalt pavement on dam.
Asphalt pavement on dike is deteriorating.

Animal burrows and tree growth

No burrows cbserved. Minor brush growth on
downstream slopes.

Sloughing or erosion of slopes

None evident.

Riprap slope protection

Good condition.




VISUAL INSPECTION CHECKLIST

Identification No. 00260 Name of Dam: Wasel Reservoir Dam Sheet 2

VISUAL EXAMINATION OF OBSERVATIONS AND REMARKS

Seepage Negligible at main dam. At dike, clear seepage
from toe drains 1-2 gpm left side, 10 gpm right
side. '

Piping or boils None evident.

Junction of embankment and abutment, spilliway Dam — good. Dike -~ wet area downstream on

and dam , right abutment, 300 ft. x 100 ft.

Foundation drainage _ Toe dralns functicning at both dam and dike.

OUTLET WORKS

- Approach channel None.
Qutlet conduit concrete surfaces None.
Intake structure Not wvisible.

Outlet structure ) Not visible.




VISUAL INSPECTION CHECKLIST

Identification No. 00260 Name of Dam: Wasel Reservoir Dam Sheet 3
VISUAL EXAMINATION OF OBSERVATIONS AND REMARKS

Outlet channel None.

Drawdown facilities : 30-in. dia. sluice valve, manual operatiop.

SPILLWAY STRUCTURES

Concrete weir 2 ft. high sill in rock channel, condition good.
Approach channel Cut in rock, condition good.
Discharge channel Cut in rock, condition good except for brush

and small trees.

Stilling basin None.
Bridge and piers 10 fr. span by 9 ft. high over discharge
channel.

Control gates and operating machinery None.




VISUAL INSPECTION CHECKLIST

Identification No. 00260 Name of Dam:

Wasel Reservoir Dam Sheet

VISUAL EXAMINATION OF

OBSERVATIONS AND REMARKS

INSTRUMENTATION

Headwater and tailwater gages None.
Embankment instrumentation ¥one,
Other instrumentation None.

RESERVOIR
Shoreline

Massive bedrock outcrops at both abutments

of main damj; overhang at right abutment not
a safety hazard. Remainder gentle slopes,

appear stable.

Sedimentation

None observed.

Upstream hazard areas in event of backflooding

Not applicable - off stream.

Alterations to watershed affecting runoff

None noted.




VISUAL INSPECTION CHECKLIST

Identification No. 00260 Name of Dam: Wasel Reservoir Dam Sheet 5

VISUAL EXAMINATION OF OBSERVATIONS AND REMARKS

DOWNSTREAM CHANNEL

Constraints on operation of dam None.
Valley section Wide valley, small stream.
Slopes Vertical rock faces near dam, then flattens

out farther downstream,

Approx. No. of homes/population None.

OPERATION & MAINTENANCE FEATURES

Reservoir regulation plan, normal conditions - No formal plan. Pater released as required.
Reservation regulation plan, emergency conditions None.
Maintenance features Grass slopes mowed regularly. Brush cut

periodically.




APPENDIX B

PLANS, RECCORDS & PAST INSPECTION REPORTS

Plans obtained from the City Engineer, City of New Britain,
Connectlcut: , .

Panther Swamp Project (Wasel Reservoir)

Sheet Title
Dam - Location & Clearing Plans
Dam - Plan, Profile, Section & Details
Dam - Spillway Channel, Bridge & Details
Dam - Intake Tower ~ Plan & Sections
Dam - Intake Tower - Details .

Access Road - Plan, Profile & Details
Dike - Plan & Profile

Control Chamber & Dike -~ Plans & Secticns
Dike - Details
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I1ACCHI & HOFFMAN < ENGINEERS

(ECUTIYE OFFICES 44 GILLETT STREET . - HARTFORD, CONN., 06105 ‘ PHONE (203) 549~6190

J. MACCHI, P.E.
1SE H. COS10, P.E.
CHAEL GIRARD, P.E.

S5OCIATE CORSULTANT
ROF. C, W, DUNHAM

April 4, 1973

State of Connecticut

Department of Environmental Protection
Water Resources Commission

165 Capitol Avenue

Hartford, Connecticut

Attention: Mr. V. Galgowsky

Re: Panther Swamp Dike
New Britain, Conn.

Gentlemen:

On Wednesday, April 4, 1973, A. J. Macchi and Jose H. Cosio
inspected the above-referenced earth dike.

The underdrainage system appears to be working properly
and clean water was flowing from both outlets of the
system at the time of the inspection.

The downstream face of the dike does not show any signs
of sloughing. The upstream rip rapped face of the dike
appears to be in excellent condition.

Very truly yours, -
MACCHI & HOFFMAN, ENGINEERS
Y "/’] .
Jue //. é(.:::’
JOSE H. COSIO, P.E.
CHIEF ENGINEER

vme
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A.Jd. M ACCHI ® ENGINEERS
“XECUTIVE OFFICES . 44 GILLETT STREET . HARTFORD, CONN.. 06105 . PHONE 525-6631
A. J. MACCHI

W, R. HOFFWAN " -
J. 4. SCHMID T~

A\SSOCIATE COMBSULTANT

PROF. C. W, DUNHAM May 8, 1968

state of Connecticut
water Resources Commission
165 capitol Avenue
Hartford, Connecticut

Attention William H. O 'Brien, IXXI

Re: Panther Swanmp Dam & Dike
New Britain Water System

Gentlemen:

As authorized by your letter of May 6, 1968, on
Friday, April 26, 1968, I inspected the downstream
face of the dike.

Dike (a 60 foot earth dam) was found to be very
wet at the downstream toe in several areas, indicating
extensive seepage. Because of the high fine content in
the earth material used to construct the dam, I think
the design engineers should be informed of this condition.

I have telephoned Ernest Whitlock of Maledm Pirnie,
Engineers, who said he will make an inspection and send
me a letter stating his opinion regarding this matter.

vVery truly yours,

A. J. MACCHI, ENGINEERS

STATE WATER RESOURCES
" EOMMISSION.
RECEIVED

MAY 1 01968

ANGWERED co e
REFERRED e
EWEB . o oo o
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Mr. A. J, Maéchi .
43 Gilletys Street .
Hartford, Connecticut 06105

ot

Dear Mr. Macehil
.* Re: Panther Swamp Reservolr

In accordance with our telephone conversation last
week, we made a thorough inspection of the dike and dam
at the Panther Swamp Reservoir on May 7th. There was nc
evidence of seepage through the earth embankments and nc
indication of movement of surface material cn any part of
the dcwnstream slopea.

The wesberly outlet of the underdrain system of the
dike was discharging water, The end,of the cutlet plpe is
below groundwater and not visible.,. The boil-you mentioned
wa3 caused by water and air dissharging from the outlet
pipe some diatance fram the outlet manhole.

As oxpected, the 1nereased elevation of the reservoir
water, as it has :filled, has raised the groundwater level
south of the toe of the dlke, and has catited a wet con-
dition at the surface of the natural ground some distance

. auay -froa the downstream tea. We expect the wxat arsas of

the natural ground south of the dike will-be reduced as
grounédwater levels in the general vicinity of the dam beccome
lower within the: 'next few months.

We will make another inspection of the dike and dam
within two or three wesks when 1t 1is expected that the re-
servoir will be ccmpletely filled, and will Inform yocu irn

-writing on the results of this 1nspaction. N

e 'L { . . . ot . &t
K ot .

Very fruly yours,

g \ T I R . ...

EWW/ok o Ernest W. WAltlock
ec: Meusra._n &aplegﬁ - e e .
A. Tanasso ST o



A . .. M ACCHI o ENGINEERS

4 GILLETT STREET HARTFORD, CONN,

PHONE SZ25-6531

MEMORANDUM

May 8, 1967

Re: Panther Swamp Dam
New Britin, Conn.

Inspected the above dam on May 5, 1967 in particular to
check the downstream face of dike for sluffing as may have,
resulted from Spring thaw.

There was no heavy frost this winter so the problem of
sluffing embankments due to unequal thaw did not receive
a good test. This problem for which I have some concern
is better understood by reviewing correspondence starting
with my letter of January 10, 1966 to Malcolm Pirnie,
Engineers, which is enclosed along with our complete file
on this project.

As stated in the letter of October 24 and November 10, 1966
from Malcolm Pirnie, Engineers to New Britain water Commission,
this dam and dike are to be inspected annually in the Spring
after the ground has thawed by a competent engineer, to

. check eon the stability of the downstream face of the dike,
A copy of the report resulting from this inspection should
be sent to the State Water Resources Commission.

I recommend this project be accepted on these conditions.

CCHI, ENGINEERS

Encl. . » - ad 8 ATT T o 4
STATE W¥ED "LSOURCES
CONLENLGH ~
RECT! 4 TD
1 N
ALS B D e e,
SFERZD
{FiezD
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Malcolm Plrnie Engineers
522 Fiflth Avenus
New York, N, Y. 10036

Attention: Mr, R. D. Mitchell
RE: PJ\.NTKER SWAHP DIKE .
CITY OF NEW BRITAIM, CONN,

Gentlexen:

In accordance with your request, we have reviewed ths plans
and specifications for the Panther Swamp Diks which is part of the
Panther Swemp Project for the City of Maw Britsin, Comn, The writer

inspected the conditions of the dike ia ths flald on Sunday, March 6,
1966, At the time of ths inspection tha dike had apparesntly beea come
pleted to fira) grades but the riprap surfacisg for ike upstream izce
had not been placad and ths topacil cover for the downstream face was
yet to be applied. Particular attenticn was givea to your propessl to
protact the dowastream facs of the dike with a tepssil snd eod cover
and any difficulties that might :tsmlt from this form of downstream

" slope protaction.

The westhered shals nmmh used for canstruction of thie
diks are an excallent malarial for sxbaukment construction, ara well-
graded {rom large gravsl through clay sisss, should cornpact well in
the field and result in s higily lsnpervicys amtazioneat, Thae appear-
ance of the diks in the {lald confiyms s avalantion of the matorials,
Tha dike appeary to De well-built and thare ia no sign of surface
erosion on the faces of ths emdanionant in cz;ita of the saow run-cff
and hesvy rains of the lut fow wwks.

. In onr opinien, your pnvf.aim d‘ an izverted fllter and drain
‘ andu du downstream secticn of the diks is adaqusts to control soep-

', "age through the dike and ta assurs tha safaly and stasility of tha dike,

Pua to the relstively small dituensiong of thy dralnsge pockst, it i
possible that a mizor quastity of ses33s may dysass the draia and



.2‘

find {¢ts way to tha downstream tos of the dika, particularly at the
abutments and at the high ground sear the southeast end of the diks
whare the drain {2 intarzuptad, It Is prodalls that the effacts of suck-
sespage, if it does vccur, will not be odsarvabla until several years
after the reservoir {s plued ia 2se.

in u;:udtoths dowastresm face ofua dilke, it is cur cpln!.oa
taat the izternel drain you Rave provided will effectively prevent out-
cropping of seepags at all peoints ¢a the downatream {acs except possidly
at the Jowe st portions of the downstream toe, Tharsfors, ssepags as

s

affectiag the suziace protoction of the downstresm facs {5 not s ’toblcm..

We bollieve that the embonlune=t All providss an excelioxt gurface om
which to ;3aca a (cpsail end tuxf cover dirsctly and that cach a cover
shculd perform at lasst as well or otlar thaon the turf covars placed
oa comparabls kighway embankments. Tho berm and sarface drains

you have placed on the downstreamn face geam Lo us to be sdaguate to
control the sffocts of surface run-off on the Wroam face afiar the
tarf cover is sstablishod, :

hcmhaimwﬂwwﬁamsoumm{cwu
for the downstreem £229 of tha dika be vsed &3 showvm on your drawe
ings exd providad {orz ia your specifications bt that you advise the
owner t3 iospect s domastrosm toe of a diks 3% UBarvals ovar Qe
yeazs after the rossrrely ia placed iIn sarvice ka srdar to dastect 2ay
possidls softeniag sad sloeghing of the corar at (oo toa. §f soch ofs
facts are adssrved, we wonld recorncuend that the tipssil cover be
nrlppdfrmﬁaummmd&hut&amcm‘bccmamdw
.mmgummzmwm.mnmmumm—a.
. s3ozt distancs beyend t2 precent &ike exiling, We halisve that the
noed for such xacayerds s 2ot pro2obls sad thet slxgle ad ocenomicsl
correcticas cas be rmads {f tha nead €vos ¢teur. Wo scsume, of 2ourse,
'wmwnumcnmwnmgauamﬁummn
ettemptad =atil sll (2ot s oxt of e grewad cud i aurfice 6 o dile
mmuuammmmuwaﬁnummmam
cmmmcmmm % ho

If you bave ﬁ.rﬁsr i3 P2 T mozm; oLy -nviw of ¥ala
Ceslgn sl ctazirectiaa, we will b 2l2d ¢3 sarvaz o Ae you ay
request. We aze refursing Rerewith the espy of Be specificitices
for tals pnjodlhzﬂyamum $o2 tha Fersoess dtﬁ.«? reviuy,

p N

L

r)f?;.* Yezy mly yaars. L . »J'
G uvmm&mmmmx & ZCERETON
s, R "\' P ?t\

i L . "'\,-:‘ B’ N . .“;__. L j ‘ - i : i‘ L ; ,
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1. Downstream slope of main dam from right abutment

2. Pool of water below downstream toe of main dam




WASEL RESERVOIR DAM

4. Access road bridge across spillway outlet channel




WASEL RESERVOIR DAM

5. Spillway approach channel & concrete sill

6. Overview of south dike from left abutment



APPENDIX D

HYDROLOGIC & HYDRAULIC COMPUTATIONS



IN FEET

ELrVATION

KEUFFEL & ENSCA 00, W. ¥, WO, Boe=I)
B 10 3 €5 By Ineh, btk Kines nesented,
WADE WL, A

AREA N ACRES
80 T0 60 5

40 30

e

[3

T

13
Errrs
=]

+
o
i
i1
Sy
HTE
1

i R T T !
B EE R L i ; e :
B R | HiH HEE il Bz
' ]};ﬁ]: 5' i i 'iww ?t: !% i ii ; ‘j ! ! 'g!j' 1! i
EHE B iR Bl (I i i EETHI B
T e A R
'%;',t?.ﬁjH? R S i
ﬂf e R e T e e e R e P S
i L e L e PO
T e HE e IR T AT
S et et B L o e B I H i R -
= i L L B e e R e i
E i }53 it L e R R e s i
B IS i : 20

‘50::

pruy
Hyis
i ke

e
¥
Py

Pysel

i

41

b §

s

i g
* 33 ¥

Kl
Fl

o
Hi
P seu TASEY
ek L aaas Iy us repd

i Em e B

HHH

B B
_ 31%?1;:3 IR i
Al s
i

e Fan

iy

i
nTHL
1

s
i

Five g
s
ores

5
porey
fer

iy

TErRE

e f O

[T
o

T
Y s 11T
R Lot Rt FTTER ity po s fyubl fa’

-

rm | d s f L e

HEE
HEE

PN
=

~1410

Rinld60

sff

450~

E’H‘E

LAY

cm:{v).;ﬁsr}m E_H
RD+i5Y, e

foy

g

NGINE R:;

L $C

pFA | .ﬁ"f;z

iz

1043 2 1 et o R R L

i

il

HIHH D

it L

1

2

3

4

) 4 1 8

12
CAPACITY 1N 100 MILLION GALLONS

Lrainag

e Areg = 0.37 5.4,
nr PRE Acres.

IN FEET

ELEVATION



e FIGURE 2
Sheef D-2 .

1400

1200

1000
l —r e INFLOW HYOROGRAPH
i QUTFLOW HYOROGRAPH

"3 800 l -
w / \
L]
¢
; -
o 600 / \
a / :
200 \
\ Y
\ \-.__
Lo P e :
0 5 IG i5 20 24
TIME (HOURS)
WASEL DAM
PANTHER SWAMP RESERVOIR
- NEW BRITAIN, CONN.
SPILLWAY FLOOD DESIGN STUDIES
NI GG AE. A Breat: S1fAF 577 vy . mp”
lsg N2 F26H A A Bupsa: S AR £ 2 - 28 D-2



T SheefD-3

NEW BRITAIN, CONNECTICUT

PANTHER SWAMP PROJECT

MEMORANDUM ON SPILLWAY DESIGN
February 1965

- The Panther Swamp Reservolr has the following characteristics:
Drainage Area C.37 sq. mi. =~ Zgoz fori-
Surface Area 0.16 sq. mi. = /03

Spillway Crest

Elevation 512.00
Crest Length 10 feet
Top of Dam Elevation 520.00

Area Capacilty Curve attached as Figure 1

Rainfall and runoff were investigated as follows:

1., U. S. Weather Bureau Hydrometerloglcal
Report No. 23 indicates maximum possibie
2l-hour precipitation of 28.5 inches.-—. .
This represents a volume of mlllloﬁ\:““‘ .
gallons on the 0,37 square mile watershed /83 ekl qul
and assuming no water losses and no cut- -~
flow will fil11 the reservoir from spillway
Elevation 512 to Elevationfﬁzg) 517

52.vaf

2. An inflow hydrograph was constructed based
on a l2-hour storm totalling 238 inches
(maximum' 1l2-hour storm as shown on U. 8. .
Weather Bureau Report No. 23) This hydro-
graph is shown on Figure 2. It peake in
about &.4 hours, with a maximum inflow,

D-3



Sheet D-4
including rainfall on the reservoir, of
1,280 cfs. The storm was routed through

"~ the reservolr using various spillway lengths

"and a length of 10 feet was selected as
applicable. With this length, the ocutflow
hydrograph shown on Figure 2 wasgs obtained.
The outflow hydrograph peaks about 14 hours
after the start of the storm, wlth an out-
flow of 275 c¢f's and a reservoir elevation
of 515.7, leaving 4.3 feet freeboard.

3. The runoff characteristics were examined
using the formula develcped in U, S. G. S.
Circular 365, "A Flood Flow Formula for
Connecticut", Application of this formula
results in an estimated mean annual flood
of about 50 ¢fs. The maximum Connecticut .
floods of 1955 were of the magnitude of 7
times the mean annual floods. The peak flow
indicated by this fcrmula 1s 350 cfs, whilch
is considerably less than that obtained from
the rainfall-runoff procedure.

The above considerations indicate that use of the rainfall-
runoff procedure results in a very conservative spillway deéign,‘
and that the 10-foot spillway length is ample for any con-

ceivable condition,

-4
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APPENDIX E
INFORMATION AS CONTAINED IN THE

NATIONAT, INVENTORY OF DAMS



